N ORMAL additions of plant residues and manures to soils seldom exceed 2 tons dry matter per acre. In general the quantity of plant residues annually returned per acre of soil under ordinary farming systems is much less. In laboratory experiments on decomposition, however, it is often necessary to add proportionately larger quantities in order to be able to measure accurately the influence of the organic residues, their decomposition products, or the reactions attending decomposition on soil properties and soil processes. The question then arises whether such differences in concentration of biological substrate result in atypical rates of decomposition or abnormal patterns of nutrient mineralization. The studies reported here have been concerned with an evaluation of the influence of plant residue concentration in soil on the rates of residue and humus decomposition.
Rates of decomposition have been relatively slow in some laboratory investigations and sizeable fractions of the plant residues have remained undecomposed after long periods of time. For example, Waksman and Diehm (4) 3 reported 40% of fresh horse manure remaining after 290 days decomposition at room temperature. Waksman and Gerretson (5) found a 70.1% reduction in the dry weight of oat straw after 273 days decomposition at room temperature in earthen pots. In both of the studies just cited, decomposition was carried out in the absence of soil. Peevy and Norman (3) found that after 833 days decomposition of variously treated straws in soil appreciable fractions of the added carbon still remained. Even where dextrose was added, 2.75% of the added carbon remained at the end of this period. In this latter work the organic materials were added in 10% amounts or the equivalent of 100 tons per acre.
With rates of addition of organic residues to soil on the order of 1 to 2% Broadbent (1) found carbon losses approximately equal to the carbon additions in decomposition experiments carried out for the relatively short time periods of 30 to 90 days. In field experiments where plant residue additions of 5 to 10 tons per acre are made frequently, the soil organic matter seldom is increased. This suggests a proportionately higher rate of decomposition at the lower rates of addition of plant residues.
EXPERIMENTAL
The rate of decomposition of oat straw was studied in the order to provide a maximum range of influence and soil organic matter on the decomposition pro of the experiments, mineral nutrients were suppl that they would not become limiting and in most aeration was closely controlled.
Ground oat straw in 100, 400, and 1600 mg added to 25 grams Clarion silt loam in small flas were connected to an apparatus arranged to pa stream of CO 2 -free air over the surface of the samples were moistened and allowed to incubate for 35 days. Carbon dioxide evolved due to micr tion was determined by passing the outgoing absorption tubes containing standard alkali.
In a second experiment oat straw at the same was added to 25 grams Edina silt loam and in 1600 mg straw was allowed to decompose in th soil. In this and subsequent experiments the soil incubated at 30° C and a stream of air was passed samples of soil contained in filter tubes. Carbon determined as before. Similar experiments were co Webster clay, Clarion fine sandy loam, and sub containing 3.88%, 1.74%, and 0.52% organic c tively. In these last three instances nitrogen equi of the weight of added straw was applied as pota and phosphorus equivalent to 1% was applied a sium phosphate. The results obtained in these ex given in Tables 1, 2 , 3, and 4.
The carbon dioxide evolved was not propor quantity of straw added to the Clarion silt loam. trary, the rate of decomposition per unit of straw related to the quantity of straw added to soil. T not only of the overall evolution of carbon dioxi 35-day incubation period, but also for each interv period when determinations were made. Because a passed over the surface of the soil in this exp aeration may have partially accounted for the ra However, the same general relationships may be o air was passed through the soil, as shown in Tabl
Where nitrogen and phosphorus were added a straw to the Webster clay, the previously observe ences at the three straw addition levels were accen 3). This strongly suggests that the observed dif not due to limitation of microbial activity by mi deficiencies.
Where the oat straw was decomposed in Clari loam and in subsurface loess, soils low in organ effect of the soil organic matter on carbon diox rates was minimized. As may be seen in Table 4 ferences were smaller, though none the less real, with the other soils.
DISCUSSION
In the preceding experiments where car production was used as a measure of the rat of straw decomposition a substantial frac carbon dioxide evolved was unquestionably
